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AMENDMENT NO. 2 JUNE 2004 

TO 

IS 318 : 1981 SPECIFICATION FOR 

LEADED TIN BRONZE INGOTS AND CASTINGS 

( Second Revision ) 

( Paf»e 4, Tai:>le 1 ) — Insert the following note under the table: 

'A/o7f — Other impurities do not preclude the possible presence of other unnamed elements. 
However, analysis shall be regularly made only for the alloying elements listed in the table. By 
aLirccment Ikmwcch the manufacturer and the purchaser, the limits may be established for 
Clements no( si^cificd and analysis done/ 
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AMENDMENT NO. 1 SEPTEMBER 1997 

TO 

IS 318 : 1981 SPECIFICATION FOR LEADED TIN 

BRONZE INGOTS AND CASTINGS 

( Second Revision ) 

( Page 4, clause 3.1 ) — Substitute the following for the existing matter 

"3.1 The material when analysed in accordance with relevant part of IS 4027 
'Methods of chemical analysis of bronzes', as given below, shall have the 
chemical composition, as given in Table 1: 

Parts of IS 4027 Title 

( Pait 1 ) : 1987 Determination of copper and lead by electrolytic method 
{first revision) 

( Fait 2 ) : 1987 Determination of manganese-photometric method ( first 
revision ) 

( Part 3 ) : 1987 Determination of phosphonis by volumetric method 
{first revision) 

{ Part 4 ) : 1987 Determination of nickel-dimethylglyoxime photometric 
method {first revision ) 

{ Part 5 ) : 1987 Determination of tin-iodimetric method {first revision ) 

{ Part 6 ) : 1987 Determination of zinc by complexometric (EDTA) 
method (first revision) 

(Part 7): 1990 Determination of antimony by Rhodamine B 
spectrophotometric method {first revision ) 

{ Part 8 ) : 1991 Determination of iron {first revision ) 

(Part9):1991 Determination of aluminium by AAS method ( first 
revision ) 
For remaining portion which is not covered in above 9 parts, IS 4027 : 1967 
'Methods of chemical analysis of bronzes', shall be referred." 

(Page 7, clause 9 A J,, line 3) — Substitute *both'/^'' *one'. 



(MTD8) 



Printed at New India Pfeinting ft-es», Khurja, India 



UtSlS.lNl 

Indian Standard 

SPEQFICATION FOR 
LEADED TIN BRONZE INGOTS AND CASTINGS 

(Second Revision) 



Gopper and Copper Alloyt Sectional Committee, SMDC 1 1 



C M mm 
Da L. R. Vadvanaxh 

Snu Dbv Kumar Aooa&wal 
Sbri V. R. GADmrniAlkniait) 

Snu S. N. Batna 

Sma N. M. Batiia ( AlUrmUi ) 

Shu J. Naomh Bbatt 

Shri a. Dwamianath ( AkrniaU ) 

ShmV.N.^ 



Shm S. K. Mokanty ( AUmiak ) 
Sbri S. N. Gkamda 
Sbri S. K. Das 

Shri S. G. Paul (AUanmit) 
Shri P. Gbosb 

Sbri Tmu» Sqcor ( illCifMCi ) 
Sbri A. K. GkinA 

Shri A. V. Karnr 

ShriT. Muxhbsjbb {Alkmak I) 

Sbri K. N. Wadbwa ( AUtrmk II ) 
Sbri D.P.Jain 

Sbri D. N. Gbaxrarorty ( AlUmaU ) 
Sbri S. L. Jain 

Sbri S. Ramaxrbbnah ( AUtfmit ) 
Sbri F. A. A. Jahmmwalla 

Sbri G. WAmajiR {AUtrmU ) 
Sbri S. K* Khamukar 

Sbri A. S. SuryanaraIn (AUmtrnk) 
Sbri J. Marwaba 

Dr S. K. Bbwas ( ilteMir ) 
Sbri Laimjian MteRA 



Indian Gopper Infbnnatkm Gentre« Galcutta 

Brmko Metal Induf tries Pvt Ltd* Bombay 

Goventary MeuU Rigaithan Pvt Ltd, Jodl^nir 

Indian Telephone Industrief Ltd, Bangalore 

Directorate General of Ordnance Factories. 
Galcutta 

Bengal Ingot Go Ltd, Galcutu 
Mimstry of Defence (DGI)/DPI (N) 

Indian GaUe Go, Jamshedpur 

Directorate General of Supplies & Dinotals. 

New Delhi 
Bharat Heavy Electrlcab Ltd, Secunderabad 

Sam Smelting Pvt Ltd, Meerut 

Aloobex Metals (P) Ltd, Meerut 

Indian Standard Metal Go Ltd, Bombay 

Vanas Engineers (P) Ltd, Pune 

Ministry of Steel & Mines, Ne# Delhi; md 
Hindustan Gopper Ltd, GhaliilR 

Directorate General of Techniiial Develop- 
ment, New Delhi 

{Qmtbuieionpagt 2) 



O 0«^Al 1981 

BUREAU OP INDIAN STANDARDS 

This publication Is protected under the /acftm Co/sfH^i Ati ( XIV of 1957 ) and 

reproduction in whole or in part by any means except with written permissioQ of the 

publisher shall be deemed to be an infringement of copyright under the said Act* 



n 1 318 • IMl 



{Ccntlmrndfrnnpoit 1) 

Mtmhtn 

Shri T. R. Mohan Rao ( AiUmak ) 
Sail B. M. MifTRY 
Smi A. K. MiTKA 
Sbu S. V. Nadkarni 

Shri S. K. Sbnoupta ( AUtrmUt ) 
Shri A. T. Pal 

Shri I. N. Bhatia ( AUtnuOt ) 
Shri H. S. Parohi 

Shri A. H« Sarbagbamdani ( Alitmak) 
Dr E. G. Ramaohandran 
Shri P. S. Ramaiwamy 

Shri M. K. Rao 



Shri B. Naoohaudhuri ( MitnuUt ) 
Rrtrrhntativr 

Shri S. K. Roy 

Shri P. K. L. P. Niiiankar ( AlUmatt) 
Shri D. K. Sbboal 

Shri V. K. Ghoudhury ( AlUmata ) 
SuooR Ghrmiit & MiTALLURovr, Grntral 
Railway, Bombay 
Dbputy DiRBcroR (NfBT) • Ily RDSO, 
LuCRNOW ( AlUmali ) 
Shri S. G. Sivaramakribhnan 

Shri N. S. Surana 
Shri S. S. Vaidyanathan 
Shri G. R. Rama Rao» 
Director ( Struc & Met ) 



Ministry of FinRnce 

NRtional Ptoei & Tuba Go lAdp GalcuttR 

AdvRni Oerfikon Ltd, Bombmy 

Miniftry of Defence (R&D) 

Kamani Metmli and Alloys Ltd, Bombay 

Indian Institute of Technology, Madras 
Bhandary Metallurgical Gorporation Pvt Ltd, 

Bombay 
Indian Non-Ferrous Metals Manufiicturers 

Association, Galcutta: md The Binani 

Metal Works Ltd, Gakutu 

Institution of Engineers (India), Galcutta; 

and Khetri Gopper Gomplex, Jodhfnir 
Ministry of Defence (DGI) 

Leader Engineering Works, JuUundur 

Ministry of Raihvays 



National Metallurgical Laboratory ( GSIR ), 

Jamshedpur 
Multimetab Ltd, GalcutU 
J. B. Metal Industries Pvt Ltd, Bombay 
Director General, ISI ( EiM^lkio Aitmhr ) 



Shri O. N. Dasouvta 
Deputy Director (Met), ISI 



BtSlt.lMl 

Indian Standard 

SPBCMCATION FOR 
LEADED TIN BRONZE INGOTS AND CASTINGS 

(Second Revision) 

0. FOREWORD 

0.1 This Indian Standard ( Second Revision ) was adopted by the Indian 
iStandards Institution on 29 Nfay 1981, after the draft finahzed by the 
Copper and Copper Alloys Sectional Committee had been approved by 
die Structural ud Metab Division Council. 

0.2 This standard was first issued in 1952 and revised in 1962. In this 
revision, the composition of five grades has been modified and so also 
the mechanical properties and another grade has been included. Grades 
LTB 1 and LTB 2 meant for general casting, have a fair 8trenfl;th and 
good machining pr operties; thev are used m valve fittings and pump 
castings. Grade LtB 3 is suitable for high speed and heavy pressure beaurings, 
and is, in addition, used where Grade LTB 4 is also used tor general casdngs, 
and as a moderate pressure, general purposes bearing metal. Grade LTB 5 
if suitable for hard or moderately harcl shafts with loadb and speeds moderate 
or low with rather less adeauate lubrication and alignment. Grade LTB 6 
is used for bearing under light loads and high speeds. Previous grades have 
been redesignated as LTB 1, LTB 2, etc ( see Table 1 ). 

0«3 While preparing this standard, assistance has been derived fitim 
BS 1400 : 1973 *Spedfication for copper alloy ingots and copi>er and 
copper alloy castings*! published by me British Standards Institution. 

0.4 For the purpose of deciding whether a particular requirement of this 
standard is complied ^th, the final value, observed or calculated^ expressing 
the result of a test or analysis, riiall be rounded off in accordance with 
IS : 2-1960"^. The number of significant places retained in the ibunded off 
value should be the saime as that of the specified value in this stmdard. 



1. 8GOPE 

!•! This standard covers the requurements for six grades offloaded tin 
bronze ingots and castings. 

*Rules lor rounding off nuncriod valitet ( mnmd ). 

3 



2. SUPPLT OP MATtaOAL 

2.1 Oeneral reqtdrements rdating to the supply of material are laid down 
in IS : 1387-19^9*. 

S. GHBMIOAL GOMPOSmON 

S.l The material %i^ien analyzed in accordance vrith IS : 4027>1967t 
■hall have the chemical cinnpontion as given in TaUe I. 





TABLE 1 GREHIGAL GOMPOSmON 




GOMHIIUINT 






Gbadu, FnuOHT 

A. 
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LTBl 


LTB2 


LTBS LTB4 LTB5 


LTB6 


Tin 


60*8*0 


40^*0 


6*0^*0 60-80 90.11*0 


4*0.60 


«Zill€ 


IMO 


40-6*0 


0*75 M» 0-75 Max VO Max 


10 Max 


Leui 


2M-5 


4*0^0 


90.11*0 14*0.16*0 8-5.110 


18*0.230 


Nkkd^Md* 


20 


20 


2*0 20 20 


20 


Ahuninium, Max 


001 


0*01 


0*01 — 0*01 


»^ 


Silicon, Max 


001 


0*02 


002 002 0*02 


001 


Aoltimotxy, Max 


0*3 


0*4 


0*5 0*5 0*5 


0*5 


lxtm.Max 


0-30 


0*35 


0*35 0*35 0*35 


0*35 


ToUlofmll 
inq^ties, 


0-70 0*80 0*80 0*80 0*80 

Ni) Ni) Ni+Znl ' Ni+Znl ' Ni+Znl 


0-80 
*Ni+^ 


Copper 


Rcmainp 
der 


Remain* 
der 


Renudn* Remain* Remain- 
der der der 


Remain- 
der 


*It ahall be permimble to supply ingots containing linc up to 0*25 percent more than 
the **!*?riiiW!Tii nsecified* 



4. MECHANICAL PROPERTIES 

4al T«iilfe Test — The mateiialy when tested in accordance with 
IS : 2654-1964t> shall have the mechanical properties as given in 
Table 2. 

4*1«1 Should a tensile test piece break outside the middle third of its 
gau^ length and the elongation percentage obtained is lower than the 
minimum specified^ the test may) at the option of the supplier, be 
discarded and anodier test made. 



'Hkaeral reouirementt tot the supply of metallurgical materials {first nvisian ). 

tMethods of chemical analysis or bronses. 

tMethod for tensile testing of copper and copper alloys. 
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TAHLI 2 ] 


m>;<niAHKiAif 


raOVKRIIBf 

IUi|UlRBMBNT» Min 


I 




MoMOPGMmNo 
orTktrtacst 


(ai«r4.1) 




r" 


LTB 1 


LTB 2 


LTB 3 


LTB 4 


LTB 5 


LTB 6 


( S«iMur»tdiy cast ) Tduile 


250 


190 


175 


160 


190 


140 


'^*2peroeot 
pnx>Titrefi, 
MPsi,^tfi 


130 


100 


75 


70 


80 


60 


Ekxngation 
percent on 
gauge length of 


16*0 


ISO 


40 


40 


50 


50 


GUlGMt Teniile 

ftrength, 
MPa, Aftn 


250 


190 


200 


190 


220 


150 


*0*2 percent 
MPa,Afw 


ISO 


100 


75 


70 


140 


60 


Elongation 
percent on 
gauge length of 
5'S5VSSrMin 


50 


60 


30 


30 


30 


50 



*For information only and not a requirement. 
Nan — 1 MPai«0- 102 kgf / mm2. 



5. PRESSURE TEST 

5*1 If the purchaser req[uire8 castings to be tested for pressure, this shall 
be stated with the enquiry and order. The number of tests, the nature of 
the test, the test pressure, and the testing fluid shall be subject to agreement 
between the supplier and the purchaser. 

6. FREEDOM FROiIm DEFECTS 

6.1 Ingots — The ingots shall be of uniform quality and reasonably free 
from slag, dross and other harmful contaminations. 

6.2 CSastings — The castings shall be clean, and free from harmful defects, 
such as, blow-holes, gas cavities, etc. Castings shall not be repi|ired unless 
permission in writing has been obtained previously from the purchaser 
or his representative. 



7. nZB AMD SHAPE 

7.1 Unleis otherwise agreed to bet%v€en the supplier and the purchaser^ 
ingots shall be* of weight 10± 1 kg. 

7.2 The dimensions of the casting shall be in accordance with the drawing. 
AU surfaces marked for machining shall have sufficient allowance for that 
purpose but this shall not be too excessive resulting in more machining, and 
unnecessary increase in the weight of the casting. For those surfoces which 
are not to be machined and unless otherwise specified in the contract, the 
sectional thickness shall not exceed by more than Spercent of thespeofied 
thickness, or by 2 mm, whichever is more. 

8. MARKING 

8«1 The name, initials or trade-mark of the manufacturer and the cast 
number and grade of the material shall be cast or otherwise legibly marked 
by stamping on each ingot or casting, by which the manufacturer and the 
|[^e of the material may be identified. In the case of small castings where 
It is difficult to cast on or stamp all the detaib, the marking shall be as 
shown in the drawings or as agreed to between the purchaser and the 
supplier. 

5.1.1 The containers may also be marked with the Standard Mark. 

8.1.2 The use of the Standard Mark is governed by the provisions of Bureau 
of Indian Standards Act. 1986 and the Rules and Regulations made thereunder. 
The detaib of conditions under which the licence for the Standard Mark may be 
granted to manufacturers or producers may be obtained from the Bureau of 
Indian Standards. 



8. lAMPUNO AND GRREItU FOR CONFORMITY 

8*1 Ixit — In anyr* consignmient, ingots/castings of the same grade (jnf 
Table 1 } manufactured at the same place shall be grouped together to 
constitute a lot. 

8.2 B^mplfaMK for niMrmifinl AMdyala — One sample shall be taken 
and analyxed from each cast of 1 000 kg or part thereof of the ingots/castings. 
However, in case more frequent chemicsu analysis it requirra, the same 
ahatt be agreed to between the sumlier and the purchaser. The sampling 
for chemical anal^ shall be taken by drilling or sawing in such a manner 
as to be representative of the entire cross section. Dnllings and sawings 



Ut SIS -ISM 

firom ingots/castiiigB ihall be obtained in aiccordftnce with the appropriate 
procedure specified in IS : 1817-1961^ 



9.3 8nm|iHng for Mochanical Pirop i t i o^— Three test bars shall be 
separatdy cast along with the castings mr tensile strength for every 1 000 kg 
or part thereof of the casting. These test bars shall be cast to shape in 
accordance with 4.3.1 and Appendix B of IS : 1408-1968t. These test 
bars shall be of suitable size for turning them to the standard dimensions 
of the test piece as laid down in IS : 2654-1964$. 

9.4 ItetMt 

9.4.1 If the sample drawn for chemical analysis fails to meet the require- 
ments stipulated in the standard, two more tests shall be conducted on the 
same sample in order to confirm that the analysis has been done properly. 
If both the test results satisfy the relevant requirements^ the lot shall be 
accepted ; and if either of the retests &ils, the lot represented shall be deemed 
as not complying with the standard. 

9.4.2 Should a test piece fail to meet the requirements of the tensile test 
requirements specified in the standard, two further test pieces which 
represent the same cast may be tested in the same manner. Shpuld one of 
the further test pieces meet the requirements of the tensile test, the ingots 
or^^astings represented thereby shall be deemed to comply with the 
standard, otherwise the lot sludl be rejected. 

10. INFORMATION TO BE GIVEN BY THE PURCaiASER 

10.1 This standard contains a number of clauses in which the purchaser 
is allowed to exercise an option. The list of information to be given by the 
purchaser in respect to these clauses is given in Appendix A. 



^Methods fbr ismpUng non-ferrous metals lor chemical analyiii. 
'Recommended procedure lor inipection of copper-base alloy sand castings ( /inf 

tMethod kf tcnsUc tesUo^of copper sad: copper ftUoys. 
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APPENDIX A 

{Clausi 10. 1) 

INFOBMATION TO BE GIVEN BY THE FURCOIASER 

A-l» Whether, the purchaser wishes to inspect the material at the supplier's 
works {sutmdlS: 1387.1%7« ). 

A*2» The alloy grade required. 

A-9* Whether information is required concerning the works analysis. 

A-4* Detailed drawings of castings. 

A4« In the case of inppts, whether purchaser prefers any special size, 
shape and mass of the mgots. 

AS* Preparation of test piece for tensile testing. 

A-7* Marking detaik. 



^General requiraments to the supply of metaUuifieal mstcriab ( /ini ftMm ). 
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21 01 41 
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54 11 37 


20 10 83 


37 29 25 
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26 23 05 
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>09 95 29 


2(l2 39 71 



PfMsd at H&K Indki PrftiSng Prsss. Kfrnrfi, 



